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Drawing on preceding page: Australian Blue-billed Duck (female diving)

Black-headed Duck
Heteronetta atricapilla (Merrem) 1841

Other vernacular names. None in general English
use. Schwarzkopfente (German); canard a tete
noire (French); pato rinconero or pato sapo
(Spanish).
Subspecies and range. No subspecies recognized.
Breeds in central Chile from Santiago to Valdivia,
in Argentina, including the provinces of Buenos
Aires, Santa Fe, and Santiago del Estero, and in
central Paraguay. It also occurs, without evidence
of breeding, in Uruguay, Brazil, and Bolivia, but
apparently winters through much of its breeding
range. See map 125.
Measurements and weights. Folded wing: males,
157-78 mm; females, 154-82 mm. Culmen: males,
40-47 mm; females, 41-48 mm. Weights: males,
434-680 g (av. 513 g); females, 470-720 g (av. 565
g). Eggs: 59 x 44 mm, white, 60 g.
Identification and field marks. Length 14-15" (35-38
cm). Adult males have a black head and neck,
sometimes with a white throat patch, and the mantle
and scapulars are black, with reddish vermiculations.
The breast, flanks, and under tail coverts are reddish
to tawny, vermiculated with black, while the abdomen is silvery white, mottled with brown. The upper surface of the wings is dark brown, except for the
coverts, which are speckled with reddish, and the
secondaries, which are tipped with white. The iris is
brown, the legs and feet are lead gray, with greenish
on the edges of the tarsi, and the bill is grayish blue to
black except during the breeding season, when it
becomes rosy red between the nostrils and at the base
of the bill. Females are generally brownish on the
head, with a pale buff streak through the eyes and a
buff chin and throat. The upperparts are blackish
brown, speckled with reddish, while the flanks, abdomen, and wing coloration are nearly like those of
the male. The soft-part colors are also like the male's,
except that the female never develops red at the base
of the bill, and instead this area becomes yellowish
orange or yellowish pink.
In the field, this species at times resembles a dabbling duck, such as a cinnamon teal, more closely
than a typical stifftail. This is especially true of
females; males can usually be readily identified by
their black heads and the seasonally brilliant reddish
bill coloration. The birds are able to take off quickly,

and fly with strong and rapid wingbeats and with
their heads held fairly low. Females have not been
heard to utter any vocalizations, and the calls of the
males are generally low and grunting, although a soft
whistle is part of the display call.

NATURAL HISTORY

Habitat and foods. Weller (1967b) reviewed the
habitats of this species, and stated that the birds
occupy semipermanent to permanent fresh-water
marshes that are dominated by extensive stands of
emergent bulrushes. This plant not only provides
escape cover, but its seeds were found by Weller
(1968b) to be a major food item as well. He noted
that they also consume snails, some other plant
seeds, and duckweeds. The foods are obtained by
dabbling at the water's surface, by straining mud in
shallow water, by upending in somewhat deeper
water, and occasionally by diving in water several
feet deep. The bill shape is slightly spatulate and well
adapted for straining small materials, but evidently
few small invertebrates are thus obtained. Inasmuch
as black-headed ducks were at times found by Weller
in partly wooded country and at times on artificial
impoundments, he concluded that the nature of the
emergent vegetation was the most important component of the habitat affecting these birds.
Social behavior. Weller (1968b) observed paired
birds between September and December, but during
the postbreeding period of January to March only a
small proportion of the birds were paired, suggesting
a temporary and rather weak pair-bonding situation.
During much of the postbreeding period the birds
were in groups at times numbering 10 to 15 birds, but
courtship was observed only during July and August,
or only slightly before the onset of breeding. This is
in strong contrast to many South American dabbling
ducks, which re-form bonds shortly after the breed<0> <0> <0>
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125. Breeding or residential distribution of the
black-headed duck.

MAP

ing season is completed. Displays by lone males were
directed to paired or unpaired females that they
encountered, but no inciting behavior or other obvious courtship displays on the part of females were
seen by Weller. They instead tended to attack the
displaying males, in a manner also characteristic of
female Oxyura. The primary display of unpaired
males is the toad call (called gulping in my 1965a
review), which consists of the male's inflating the
neck and cheeks, suddenly raising and opening the
bill, and uttering a triple-noted call as the folded
wings are lifted twice and the tail is lifted and shaken.
This is apparently the only highly ritualized display
of males, other than a rather poorly developed turning of the back of the head. Copulatory behavior has
not yet been described in detail, but apparently occurs without obvious preceding display (Wildfowl
News 77: 9).
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Reproductive biology. The black-headed duck is
unique among the family Anatidae in that it is believed to be wholly parasitic in its reproduction. Weller's (1968b) studies support this view; he summarized evidence as to the wide variety of host species'
nests in which eggs have been found (totaling 12, plus
2 more reported in 1975 by Hahn), and found that 3
species of coots are the most frequent host species.
The long egg-laying period, lasting from September
until December, encompasses the major nesting periods of several potential host species, and over half of
the 133 red-fronted coot (Fulica rufifrons) nests that
he found contained one or more duck eggs. The
white egg of the black-headed duck is poorly adapted
to coot parasitism, but does approach in size and
color the eggs of the rosybill, which is also frequently
parasitized. The incubation period of the blackheaded duck is apparently about 21 days, and thus is
shorter than that of coots or rosybills, an obvious advantage for a social parasite. Hatching success was,
however, relatively low, with about 80 percent of the
red-fronted coot nests that were parasitized successfully hatching, but only about 20 percent of the
parasitically laid eggs successfully hatching in one
study area. Weller found that many of the duck eggs
that failed to hatch became buried under the clutch of
coot eggs, and others were deposited too late in the
host's incubation period to hatch at the time that the
host eggs hatched. Weller also found that the young
black-headed ducklings are highly precocial and able
to forage for themselves shortly after hatching, a
condition that also favors survival in a socially
parasitic species. Weller believed that the success of
the species' parasitism is based on its wide spectrum
of host choice and exploitation, rather than on the
evolution of close mimicry and dependency on a
single species for its reproductive success. Observations at the Wildfowl Trust in 1977 indicated that
two eggs are normally laid in each host's nest, the
eggs being deposited at daily intervals at about the
time the host's clutch is complete (Michael Lubbock,
pers. comm.).
Status. Although apparently still fairly common
within its limited breeding range, at least on its preferred marshy habitats, the black-headed duck has
the same close dependence on permanent marshes
that Oxyura species do, and would be very
vulnerable to the loss of these areas by drainage or
pollution. The special biological interest in this
uniquely parasitic species of waterfowl should dictate

particular care that its population not be allowed to
become endangered.
Relationships. Weller (1968b) reviewed the long and
varied taxonomic history of this form and summarized the evidence as to its two likeliest close affinities, the dabbling duck group and the stifftails. In
agreement with my analysis of the species' behavior
(1965a), Woolfenden's anatomical analysis (1961),
and Delacour's (1954-64) judgment, he concluded
that the species should be placed in the stifftail tribe,
but emphasized its somewhat intermediate nature in
many respects. My own conclusion was that this species is the least specialized of all the stiff tails, and was
almost certainly directly derived from a dabbling
duck-like ancestor during the early separation of
these two now distinctive tribes. Brush (1976) has
found that the feather proteins of the black-headed
duck indicate that it should be grouped with the dabbling ducks rather than the stifftails, whose electrophoretic profiles are quite distinctive but probably
most like those of the sea ducks.
Suggested readings. Weller, 1968b; Johnson, 1965.

Masked Duck
Oxyura dominica (Linnaeus) 1766
Other vernacular names. None in general English
use. Maskenruderente (German); canard masque
(French); pato domlnico (Spanish).
Subspecies and range. No subspecies recognized.
Breeds from coastal Texas (rarely) southward to
Mexico (locally), Central America, and the West
Indies, and in the lowlands of South America from
Colombia to northern Argentina. Probably resident in most areas, but distribution is poorly
known and movements are unreported. See map
126.
Measurements and weights. Folded wing: males,
135-42 mm; females, 133-40 mm. Culmen: males,
33-35 mm; females, 32-34 mm. Weights: males,
369-449 g (av. of 9 406 g); females, 298-393 (av. of
6 339 g) (Haverschmidt, 1972). Eggs: av. 54 x 41
mm, white, 52 g.

Identification and field marks. Length 12-14" (30-35
cm). Adult males in breeding plumage have the
forehead, crown, sides of the head, and cheeks black,
the chin usually white, and the back of the head,
neck, and upper breast rusty cinnamon. The back,
scapulars, sides, and flanks are rusty cinnamon,
marked with black in the feather centers, producing a
spotted effect. The lower breast, abdomen, and
under tail coverts are dark brown, marked with
black and white, and the tail is blackish. The upper
wing surface is mostly dark brown, except for the
outer eighth or ninth secondary, which is white,
tipped with dark brown, and its adjoining greater
and middle coverts, which are white. The iris is
brown; the bill is cobalt blue, with a black anterior
culmen ridge and nail; and the legs and feet are dark
brown or black on the inner side and brown spotted
with black on the outer side, inner toe, and webs.
Females have a dark brown crown and similarcolored stripes through the eye and from the lore
through the ear region, with whitish coloration between these stripes and on the chin and throat. The
neck is light brown, streaked with darker brown; the
breast, sides, and flanks are dusky brown, the
feathers barred and tipped with whitish coloration;
the upperparts are brownish black, the feathers
tipped with buff; and the abdomen is grayish buff to
silvery white. The tail and upper coverts are
brownish black; the under tail coverts are brownish
buff; and the upper wing surface is dark brown, except for the middle secondaries, which are white
basally, and their adjoining greater coverts and a few
middle coverts, which are also white. The iris is
brown, with a pale blue ring around it, the bill is
brown with a black tip, and the legs and feet are as in
the male. Males in eclipse (winter) plumage are very
much like the female and may perhaps be best separated by the greater amount of white on their wing
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126. Breeding or residential distribution of the masked duck.

NATURAL HISTORY

areas of floating-leaf plants such as water lilies and
water hyacinths. Mangrove swamps are apparently
used occasionally, but probably not by breeding
birds. Leaf-covered aquatic habitats used by jacanas
are also often used by masked ducks, which probably
rely on the floating leaves for escape cover by hiding
under them. Plant seeds are apparently the major
food of masked ducks, and their mandibles are
clearly more adapted for consuming plant materials
than are those of typical Oxyura species, which are
obviously modified for sieving debris in mud-bottom
habitats. Foraging is done by diving, often in rather
shallow waters, but the birds also at times come up
on dry land, a practice which may account for the
presence of wild millet (Echinochloa) and other terrestrial plant seeds in gizzards of these birds (Johnsgard,1975).

Habitat and foods. Throughout most of its range, the
masked duck is associated with tropical to subtropical marshes or swamps that are densely vegetated with both emergent vegetation and extensive

Social behavior. Virtually nothing is known of the
social behavior or display characteristics of masked
ducks, which are generally extremely inconspicuous
and difficult to observe in their tropical marsh

coverts and their less contrasting facial striping.
Juveniles closely resemble females, but perhaps have
more mottled underparts.
In the field, masked ducks are most likely to be
seen on ponds overgrown with water lilies, and they
often remain motionless and half concealed under
such floating leaves. The strongly striped head of
females provides the best distinction from ruddy
ducks, and males lack the white cheek markings of
that species. In flight, white appears on the secondaries of both sexes, which is not true of any of the
other stiff-tailed ducks. Various sounds have been attributed to masked ducks, but their descriptions have
been inadequate for usefulness in field identification.

368

+++

habitats. Flocks seem to be quite small, rarely consisting of more than ten birds, and only a few fragmentary records of social display have been obtained. It is known that the male is able to inflate its
neck and cock its tail, and it performs a kind of
breast-beating display that seems similar in most
respects to the bubbling display of the ruddy duck.
Yet, inasmuch as other Oxyura species have rather
different kinds of repeated or convulsive head movements in conjunction with neck inflation, it is still impossible to judge the similarities of the masked duck's
displays to those of the other Oxyura forms. The
copulatory behavior is likewise still totally unknown.
Reproductive biology. Very few nests have been
found in North America, but unpublished studies by
Dale Crider in Argentina provide some information
on the nesting behavior of this species. In that area
the birds breed in the fall, when water levels in rice
fields are rising. Evidently the favored location for
nesting there as well as in Cuba is in such rice fields,
but in Panama nests have been found in rushes. Nests
in rice clumps are usually immediately beside fairly
deep water, into which the female can readily escape,
and the nests are typically well hidden by roofedover vegetation, with a lateral entry. Apparently in
common with the ruddy duck there is a strong tendency toward dump nesting, so that clutch sizes are
generally rather larger than is typical of a single
female. Thus, estimates of 4 to 6 eggs are probably
closer to normal than the nests having from 8 to 18
eggs which have been described for Cuba. The eggs
are evidently laid at the rate of one per day, and lack
the chalky surface that other Oxyura eggs typically
have. The incubation period is still rather uncertain,
but Dale Crider estimates it to be about 28 days.
There is likewise no information on the fledging
period. Crider reports that males were never seen in
association with any broods, and observers in Texas
have seen only femalelike adults with broods. Males
do assume a distinctly femalelike plumage after
breeding, and in Argentina some males were found to
be flightless at a time when others were still in their
full breeding plumage, suggesting a low degree of
breeding synchrony (Johnsgard, 1975).
Status. The status of this species in the United States
was extensively reviewed by Johnsgard and Hagemeyer (1969), and it is clear that it must be regarded
as an accidental breeding anywhere north of Mexico.
In Mexico it is probably a rare permanent resident
along much of the Gulf Coast, and at least at one

time was fairly common in Cuba. It seems to be generally uncommon throughout most of its South
American range, with northern Argentina apparently
representing its only real area of relatively common
occurrence.
Relationships. Although obviously one of the stifftailed ducks, the masked duck differs in some respects from the typical Oxyura species, and in its
morphology seems to be rather less specialized, especially in its bill structure and diving adaptations.
Woolfenden (1961) listed a total of 20 such osteological features that separated this species from the
others, and thus believed that the genus Nomonyx
should be retained for it. However, Brush (1976)
found its electrophoretic feather protein patterns to
be identical to those of the other Oxyura forms. In
the absence of additional information, I have included it in Oxyura.
Suggested readings. Johnsgard & Hagemeyer, 1969;
Johnsgard, 1975.

Ruddy Duck
Oxyura jamaicensis (Gmelin) 1789
Other vernacular names. Butterball, stiff tail;
Schwarzkopfruderente (German); erismature a
joues blanches (French); pato rojo americano
(Spanish).
Subspecies and ranges. (See map 127.)
O. j. jamaicensis: North American ruddy duck.
Breeds from central British Columbia and
southwestern Mackenzie District southeast
across the Canadian prairies to the Red River
Valley and south through the Great Plains to
Colorado, with local or sporadic breeding farther south to Arizona and Texas and limited
breeding in central Mexico and the West Indies.
Winters primarily along the Pacific, Gulf, and
Atlantic coasts, from British Columbia and
Delaware southward to Guatemala.
O. j. andina: Colombian ruddy duck. Resident in
the lakes and marshes of the Andes of central
and eastern Colombia.
• • • 369

O. j. ferruginea: Peruvian ruddy duck. Resident in
the Andean lakes of South America from southern Colombia to Chile. Also breeds on the lowland lakes and marshes of central Chile and Argentina south to Tierra del Fuego, with these latter populations wintering farther north.
Measurements and weights. Folded wing: males,
142-63 mm; females, 135-54 mm. Culmen: males,
39-45 mm; females, 37-45 mm. Weights: males of
jamaicensis average ca. 550 g in fall, and females
ca. 500 g, with respective maximums of 815 g and
794 g. Males of ferruginea range from 817 to 848 g
(Niethammer, 1953). Eggs: jamaicensis avo 62 x 46
mm, chalky white, 73 g; ferruginea, av. 73 x 52
mm.
370 • • •

Identification and field marks. Length 14-19" (35-48
cm). Adult males in breeding plumage have the
crown and nape glossy black, with the rest of the
head also black (ferruginea), mottled black and white
(andina), or completely white (jamaicensis). The
neck, upperparts other than the rump, and the sides
and flanks are glossy reddish chestnut. The rump is
dark brown to blackish, shading into dark chestnut
on the upper tail coverts; the tail is brownish black;
the wings are dark brown, the under tail coverts and
abdomen are silvery white to mottled. The iris is
dark brown, the bill cobalt blue, with pinkish edges,
and the legs and feet are bluish gray, with darker
webs. Females have the crown and sides of the head
to a point below the eyes dull rufous, finely barred or
freckled with black, with a darkish and indistinct

stripe of black and chestnut running from the base of
the upper mandible back through the ear region. The
rest of the face, throat, and neck are buffy white to
ashy. The hind neck, upperparts, sides, and flanks
are dull brown, vermiculated and freckled with
chestnut. The tail and wings are grayish brown with
some chestnut, and the underparts are silvery white.
The iris is brown, the bill is dusky, and the legs and
feet are bluish gray. Males in eclipse (winter)
plumage closely resemble females but (in jamaicensis)
have pure white cheeks and chin. Juveniles resemble
females but have the breast more mottled with dusky
coloration.
In the field, the lengthened tail, which is often held
partially raised, provides the best field mark, along
with the generally dumpy body profile. Males of the
North American population always have white
cheeks, but females could readily be confused with
female masked ducks where the two sometimes occur
together, as on the Gulf Coast. There, the single,
rather than double, dark streak through the face provides the easiest means of separating the species.
Neither sex is very vocal, although males in spring

produce a distinctive drumming sound by beating
their lower mandible on the breast. Ruddy ducks
rarely fly, but when in flight they have a very rapid
wingbeat and typically fly very low over the water,
with little or no veering or flaring.

Habitat and foods. Ruddy ducks, at least in the
North American population, prefer habitats that
encompass fresh-water and alkaline permanent
marshes, with extensive areas of emergent vegetation, stable water levels, and enough open water for
landing and taking off. Such marshes are usually
mud-bottomed and not very deep, providing ample
foraging opportunities for probing in the bottom
debris for the larvae of midges and other flies, as well
as abundant vegetable foods in the form of pondweeds, sedges, and bulrushes. As the birds leave their
breeding grounds they tend to move to coastal areas,
where they concentrate in brackish or slightly
brackish coastal lagoons and shallow estuaries.

MAP 127. Breeding or residential distributions of the North America ('IN"), Andean ("A"), and Peruvian ("P")
ruddy ducks.

There they feed on a variety of submerged plants and
also on small mollusks and crustaceans, particularly
bivalves, amphipods, and ostracods. Feeding in turbid waters is probably done without many visual
clues, and the tip of the bill is rich in sensory endings,
while its slightly recurved nail may be useful for tearing leaves or stems from underwater plants (Johnsgard, 1975; Siegfried, 1973).

thus typical. Females seek out areas that combine
open water where foraging and taking off and landing are possible with adjacent beds of emergent
vegetation such as bulrushes. Such plants, when in
water about a foot deep, relatively dense, and pliable
enough to be bent down to form a nest support, are
favored. In addition, the presence of muskrat runs
through the beds of emergent vegetation allow easy
and inconspicuous access for the female. The eggs are
laid at a daily rate; and in nests not affected by
dump-nesting, clutches average about 8 eggs. However, some nests contain considerably more eggs than
this as a result of dump nesting, and ruddy ducks
often also drop eggs in the nests of other marshnesting waterfowl. Siegfried (1976b) attributed the
"parasitism" of this species to a lack of attunement
between environmental clues such as quality and
quantity of available nesting cover and the female's
physiological and behavioral response system. The
hatching success of parasitically laid eggs is relatively
low (Joyner, 1975). Males have but loose pair-bonding tendencies, and may court other females after
their mates have begun their incubation period. The
usual incubation period is from 23 to 26 days under
natural conditions, and about 21 days in an incubator, suggesting that females are not very persistent
"sitters." They likewise are relatively poor mothers,
and often within a few days after hatching the brood
begins to become broken and scattered. This is in
part a result of the ducklings' high precocity and
tendency to stray from their mothers, often joining
other ducklings that also have become separated.
The fledging period is probably between 52 and 66
days, and rarely if ever does the female remain in
contact with her brood for this entire period.

Social behavior. It is generally believed that ruddy
ducks become sexually mature their first winter and
that females breed as yearlings, although in captivity
females often do not breed until their second year.
The birds remain in fairly large flocks through the
winter, without obvious pairing, and it is not until
well into their spring migration northward and the
assumption of breeding plumage by the males that
pair-forming activities become conspicuous. These
persist after arrival on the nesting areas; Siegfried
(1976b) indicates that a loose pair-bonding social
system exists in this species, and that most courtship
actually occurs after arrival on the nesting grounds.
Unlike the maccoa duck, males do not establish specific territories, and male displays are thus concerned
with pair-bond establishment rather than territorial
defense. Females evidently do little to stimulate
display, and instead respond to male approaches by
bill-threatening gestures. Tail cocking (tail flashing)
and neck enlargement by means of inflation of a
tracheal air sac are the most obvious male-to-female
displays, while male-to-male displays are of an aggressive nature, and may terminate in chases or
flights. The most conspicuous male display is bubbling, in which the bill is repeatedly struck
downward against the inflated chest, producing a
drumming sound and a ring of bubbles around the
breast as air is forced out from under it. A weak call
terminates this display, but all of the other displays
are either silent or depend on nonvocal sounds such
as splashing of water. A short and low display flight
over the water, with an associated sound made by
the feet repeatedly hitting the water surface, is one
example of these displays. Copulation is preceded by
bill-dipping and head-shaking movements on the
part of the male, who then suddenly mounts the
female before she assumes a receptive posture.
Treading is typically followed by the male's performance of the bubbling display several times in
rapid succession (Johnsgard, 1965a).

Status. Bellrose (1976) suggests that a breeding
population of about 600,000 birds exists in North
America, judging from survey data of federal biologists. Additionally, the West Indian population and
those of South America add to the total world population, but none of these apparently small populations can effectively be estimated. At least in North
America the ruddy duck population has clearly suffered greatly in recent decades, with the extensive
marsh destruction that has occurred in the middle of
its favored breeding grounds, and the periodic losses
of large numbers of birds on wintering areas as a
result of oil-spill disasters.

Reproductive biology. As noted, birds often arrive
on their nesting grounds still unpaired, and during
the first few weeks a good deal of display activity is

Relationships. The relationships of the South
American "ruddy duck" forms (andina, ferruginea,
and vittata) to one another and to jamaicensis have
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been a source of some controversy and even today
remain a subject of speculation (Siegfried, 1976a). I
have suggested (1965a) that andina and ferruginea
are fairly recent derivatives of a more northerly
ancestral form, while Siegfied argues that ferruginea
may be a long-established form that was derived
from vittata. Social display patterns in these two
forms are so different that it is difficult to accept this
argument, particularly since the obviously more isolated australis has retained such vittata-like display
patterns. Perhaps a study of andina will help to
resolve this question.
Suggested readings. Joyner, 1975; Siegfried, 1976a,
1976b.

White-headed Duck
Oxyura leucocephala Scopoli 1769

Other vernacular names. White-headed stifftail;
Weisskopfruderente (German); erismature a tete
blanche (French); pato de cabeza blanca (Spanish).
Subspecies and range. No subspecies recognized.
Breeds in the Mediterranean region, primarily the
western half, at the mouth of the Danube, in the
steppes around the Caspian Sea, and on the lower
Volga north to Stalingrad and east to the foothills
of the Altai range. Also breeds on the upper
Yenisei. The southern breeding limits are at the
Iran-Afghanistan boundary. Winters from the
north coast of Africa through the Nile Valley,
Turkey, the Persian Gulf, and most of northern India. See map 128.
Measurements and weights. Folded wing: males,
155-72 mm; females, 150-67 mm. Culmen: males,
46-48 mm; females, 43-45 mm. Weights: males,
558-865 g (av. 737 g); females, 539-631 g (av. 593
g) (Savage, 1965). Eggs: avo 66 x 50 mm, white,
97g.
Identification and field marks. Length 18" (46 cm).
Plate 59. Adult males in breeding plumage have a
black crown and an otherwise white head, bounded
below by a black neck that grades into a rusty chestnut breast and a more grayish chestnut back color.

The breast also merges with grayish chestnut flanks
and underparts that are silvery white. The tail is
black and the upper tail coverts chestnut. The upper
wing surface is gray, with whitish vermiculations on
the coverts and secondaries. The iris is dark brown,
the legs and feet brown to lead-colored, and the bill is
bright cobalt blue and very swollen at the base, with
whitish pink margins. Females lack white on the
head, and are generally reddish throughout, with a
dark chestnut crown and cheek-stripe, and are buffy
to whitish elsewhere on the cheeks and throat. The
iris is dark brown, the bill is lead-colored and only
slightly less swollen than in males, and the legs and
feet are black. Males in eclipse plumage approach the
female in appearance but retain a white head and
black crown. Juveniles resemble adult females, but
young males have a dirty-white face and perhaps are
slightly ruddier on the back. Chestnut feathers appear on the male when it is nearly a year old, followed by a white face, but full plumage is not attained until the second spring of life.
In the field, the swollen bill, which is blue in
breeding males, and the lengthened tail feathers are
good field marks, along with the almost grebelike
diving behavior. Like other stifftails, the birds rarely
fly and make almost no vocal sounds.

NATURAL HISTORY

Habitat and foods. On their breeding grounds,
white-headed ducks occupy permanent brackish or
fresh-water marshes that have dense beds of
emergent vegetation, open pools, and submerged
aquatic plant life. Probably brackish rather than
fresh-water areas are preferred for breeding, and in
addition the birds typically winter in moderately
saline lakes (from about 2,000 to 8,000 parts per
million dissolved salts). These support little emergent
vegetation but are rich in algae and submerged
aquatics such as wigeon grass and pondweeds. The
seeds of at least the former are consumed (Savage,
1965), probably so too are the leaves and seeds of
pondweeds and other aquatics. Invertebrate foods include the larvae of midges (Chironomidae), which
are probably the most important single invertebrate
food, but in addition the remains of mollusks and
crustaceans have been reported (Dementiev & Gladkov, 1967). Birds in captivity spend much time diving for food and evidently do not depend on grain
that is the staple fare of most captive waterfowl.
They average about 20 seconds per dive on such

+++
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foraging dives, and have resting intervals averaging
about six to ten seconds (Matthews & Evans, 1974).
Social behavior. Until recently almost nothing was
known of the displays and social behavior of this
species, but the account by Matthews and Evans
(1974) has remedied much of that gap in our knowledge of the species. In three males and three females
observed over two years by these persons (and myself), display occurred from late March until the summer nesting period, and reappeared for a short period
in September (with the birds in eclipse plumage), but
no pair bonds ever appeared to be established. On
the small pond where the birds were placed no obvious territorial limits were established, and display
seemed to be associated simply with chance contacts
while swimming. Female displays were limited to
open-bill threats or direct attacks, in the usual manner of stifftails, but the male displays were varied and
numerous. No obvious neck inflation occurs among
males, but an extended neck with tail cocking is a
commonly performed display. Males also often perform a hunched-rush display much like that of other
Oxyura males, and additionally have a sideways-
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hunch posture in which they orient themselves
broadside before a female. This display is usually
associated with a "tickering-purr" sound, tail
vibrating, and rapid foot paddling in place. Sometimes this posture is followed by an energetic kickflap, which strongly resembles the sousing of the
Australian blue-bill and probably even more closely
conforms to the extreme form of the maccoa duck's
vibrating trumpet posture. This display is always
followed by sideways-piping, in which a doublenoted piping call is uttered as the tail is twisted and
vibrated and the folded wings are slightly raised and
lowered. Copulatory behavior has not yet been
described.
Reproductive biology. The nesting of this species is
evidently unusually late; captive birds at the Wildfowl Trust in England laid between late July and midAugust, and egg or small duckling records of wild
birds range from late May through July. The nests
are typical of stiff tails, being constructed of heavy
stands of reeds, but always immediately adjacent to
open water for escape purposes. Frequently the nests
of other waterbirds (coots, tufted ducks, white-eyes)

are exploited by the females. The remarkably large
eggs, about one-seventh the weight of the female, are
laid at daily intervals, and so a clutch of 7 eggs,
weighing as much as the female herself, may be
deposited in a week. Clutch sizes range from about 4
to as many as 13, but such large clutches are almost
certainly the result of two females laying in the same
nest. Almost no down is placed in the nest, contrary
to early reports. During the incubation period of 25
days the female incubates most of the time, also contrary to earlier writers, with occasional breaks of
from a few to about 40 minutes for preening and
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bathing. Males play no role in parental care, but
Matthews and Evans did observe a male approach
and display to a very newly hatched duckling.
Ducklings begin to forage by diving on their first day
after hatching and gradually increase their mean diving times through the first seven weeks of life, when
the durations are about equal to those of adults.
Females closely tend their ducklings while they are
very young, and the mother and brood may return to
their old nest periodically for brooding. By the third
week of life, however, the independence of the ducklings was noticeable in one case, and by the fifth

128. Breeding (hatched) and wintering (stippling) distributions of the white-headed duck.
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week of life the mother and duckling were totally independent. Fledging of one duckling occurred on the
58th day (Matthews & Evans, 1974).
Status. This species is considered endangered in
Europe and has now probably been eliminated as a
breeding species in Spain. It is possibly gone from
Sardinia, and is virtually extirpated from Yugoslavia. The last definite nesting in Romania was in
1957, in Corsica it was in the 1960s, and in Hungary,
Italy, and Sicily it was in the 1950s. Perhaps fewer
than 30 pairs are now breeding in all of Europe outside Russia, and there too the numbers are probably
quite small. Currently some 6,000 to 9,000 birds
winter in Turkey (Hudson, 1975). It has been estimated by Ogilvie (1975) that the total world population may be about 15,000 birds, with Turkey and
Russia holding most of these, and the remainder in
Iran, Pakistan, and North Africa.
Relationships. Although there are some plumage
similarities between the North American ruddy duck
and the white-headed duck, these are rather superficial ones, and recent observations on behavior do
not support the view I advanced earlier (1965a) that
these two species are quite closely related. The
swollen bill is suggestive of the maccoa duck's similar
one (but both might be independently associated
with large nasal gland development for drinking
brackish water), and additionally there seem to be
some display similarities in these two species.
Suggested readings. Dementiev & Gladkov, 1967;
Matthews & Evans, 1974; Cramp & Simmons, 1977.

Measurements and weights. Folded wing: males,
160-72 mm; females, 166-72 mm. Culmen: males,
38-41 mm; females, 36-39 mm. Weights: both
sexes 450-700 g. Eggs: ca. 68 x 50 mm, chalky and
bluish white, 96 g.
Identification and field marks. Length 19-20" (48-51
cm). Adult males in breeding plumage have the entire
head and upper neck black, the chin sometimes
grayish. The lower neck, upper breast, mantle, and
upper tail coverts are bright chestnut, while the
flanks are light chestnut and the lower breast, abdomen, and vent are grayish brown to silvery. The
upper wing surface is grayish brown, with some
ocher-colored freckling. The blackish tail feathers are
pointed and narrow. The iris is brown, the legs and
feet slate gray, and the bill is cobalt blue. Females
and nonbreeding males resemble the female North
American ruddy duck, but have less distinctive facial
striping. They are grayish brown on the upperparts,
with tan and buff freckling, and their sides and flanks
are ashy brown, barred and slightly freckled with
buffy white. The soft-part colors are like those of the
breeding male, except for the bill, which is slate gray.
Juveniles resemble the adult female, but have a more
uniform coloration, lacking the spotting or barring
on the upperparts and showing more sepia than grayish on the underparts.
In the field, the long tail, rotund body, and frequent diving will separate this from all other African
species except perhaps the white-backed duck, which
is more fulvous-colored and lacks a long tail. Although females are nearly mute, the male utters a
frog- or trumpet-like call during display. Like the
other stifftails, the bird takes flight with difficulty
and rarely attains a height far above the water.

NATURAL HISTORY

Maccoa Duck

Habitat and foods. Although the maccoa duck is
sometimes seen in other habitats, its preferred en-

Oxyura maccoa Eyton 1838
Other vernacular names. None in general English
use. Afrikanische Ruderente (German); erismature
maccoa (French); pato maccoa (Spanish).
Subspecies and range. No subspecies recognized.
Breeds in eastern Africa from the highlands of
Ethiopia and Kenya to eastern Zaire and Uganda,
and in southern Africa from Rhodesia and probably Botswana south to the Cape. See map 129.
376 • • •
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vironment for breeding consists of waters having extensive, tall emergent vegetation such as Phragmites
and associated open stretches of water of medium
depth, with a relative absence of floating or partially
submerged vegetation (Macnae, 1959). During the
breeding season the birds also may be found on mine
impoundments and sewage-farm basins, particularly
the latter, where decomposing organic matter provides much invertebrate food, especially Tubifex
worms, the eggs of Daphnia, and similar materials
that the ducks are able to strain with their bills and
extract from the debris. Such foods would be expected to be major parts of this species' diet, although
virtually no food analyses are available yet. One
report cited by Clancey (1967) indicated that the
seeds and roots of aquatic plants are consumed, as
well as algae, larvae, and small fresh-water mollusks.
Social behavior. Macnae (1959) has suggested that
the males of this species are highly territorial, and
Clark (1964) supports this view, indicating that areas
as large as 1,000 square yards may be defended. Incursions into such areas by other males may lead to
intense fighting, but females mayor may not be
closely associated with such territory holders. Clark
states that territories are established by July, but that
peak territorial activity does not occur until October
or November. More than one female may occupy the
territory of a single male, and Siegfried (1976a) states
that up to eight may nest in a male's territory. It is
thus clear that monogamous pair bonds are lacking
and the role of the male is primarily one of defending
a suitable nesting area rather than forming a pair
bond with and defending a specific female. The
male's displays were originally described in part by
various persons (Johnsgard, 1968c; Clark, 1964), but
only recently have been fully documented and compared with related species (Siegfried & Van der
Merwe, 1975). The most conspicuous of the male
displays is the independent vibrating trumpet call, uttered with the head extending forward and the tail
variably raised. The rather froglike call that is uttered serves as an important response to the presence
of other males, and is probably the most important
territorial proclamation signal. When males are
displaying in the presence of females, a modified and
more complex version, called the vibrating trumpet
call, is performed, which consists of a preliminary
rapid approach to the female in a stretched swim or
more rapid ski posture, and the call is preceded by a
strong upward and slightly backward neck jerk prior
to the utterance of the call. Bill dipping and lateral

129. Breeding or residential distribution of the
maccoa duck.
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flicking of water with the bill (water flicking) may be
performed before or after the vibrating trumpet display, and thus are not specific precopulatory displays
as they are in some other Oxyura species. Dabpreening, wing flapping, cheek rolling, head dipping,
wing shuffling, and a general shake of the body during swimming are also displays, and males and
females sometimes dive in synchrony. The last complex male display of the maccoa duck is one that has
strong similarities to sousing in the Australian
species, and appears to be homologous with it, although it is evidently less common and of less sexual
significance in the maccoa duck. Copulatory behavior is still incompletely described, but precopulatory display by the female apparently consists of bill
dipping and water flicking, following the male's
vibrating trumpet call and preceding her assumption
of a prone position. Bathing follows copulation, but
the postcopulatory behavior of both sexes does not
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appear to be definitely ritualized (Siegfried & Van der
Merwe,1975).

Argentine Blue-billed Duck

Reproductive biology. The nesting season of the
maccoa duck is considerably prolonged, with South
African records extending from June until April, but
with a peak between September and December. Females construct their nests in beds of emergent
vegetation, usually among cattails but sometimes
among other emergents and infrequently on dry land
among low scrub. The typical nests are constructed
by pulling down leaves of cattails and bending them
down to form a nest basin. Later, reed stems may be
pulled over the nest to form a partial dome as well.
The average clutch size has been determined to be 5
eggs, with a range of 4 to 8. Evidently one or two
days are skipped in the egg-laying sequence, so that
eight days are normally needed to complete a clutch
of 6 eggs. Only the female incubates, and the incubation period is probably 25 to 27 days. The young are
watched attentively by the female for varying
periods, but often for-no more than a few weeks,
after which they largely fend for themselves.
Although males sometimes approach females with
broods, they are typically chased away by the
females (Clark, 1964). The fledging period is apparently not yet established.

Oxyura vittata (Philippi) 1860

Status. Although fairly widespread in Africa, the
maccoa duck is generally uncommon throughout
most of its range, with the greatest numbers being
found on certain reedy lakes in Kenya and lakes west
of the Rift Valley farther south. In southern Africa it
is most common on fresh waters in the southwestern
Cape, and in the gold-mining areas of the Transvaal
and Orange Free State, where dam construction
favors its survival. It is not a significant game species, and is in no apparent present danger.
Relationships. I once suggested (1961a) that the
Argentine, Australian, and African species of Oxyura constitute an evolutionary group that is relatively distinct from the other Oxyura forms of
the Northern Hemisphere (leueoeephala and jamaieensis). More recent observations suggest that maeeoa shares a few similarities with these latter two
species and at least behaviorally may help to link the
genus Oxyura into a single unit. Additional
anatomical and behavioral evidence would be desirable to test this idea.
Suggested readings. Clancey, 1967; Johnsgard,
1968c; Siegfried & Van der Merwe, 1975.
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Other vernacular names. Argentine ruddy duck;
Argentinische Ruderente (German); erismature
tachete (French); pato rana or pato rojo de la
Argentina (Spanish).
Subspecies and range. No subspecies recognized.
Breeds in Chile from Atacama to Llanquihue, in
Argentina from La Rioja and San Juan south to
Tierra del Fuego, in Uruguay, and in extreme
southeastern Brazil. Winters north to Paraguay
and south-central Brazil. See map 130.
Measurements and weights. Folded wing: males,
137-55 mm; females, 132-40 mm. Culmen: males,
38-45 mm; females, 36-38 mm. Weights: both
sexes 550-675 g (Kolbe, 1972); 1 male weighed 610
g, 1 female 560 g (Weller, 1968a). Eggs: 65 x 47
mm, white and chalky, 86 g.
Identification and field marks. Length 16" (46 cm).
Adult males in breeding plumage have black heads
and necks, usually with no white on the chin, and
deep chestnut-red breast, flank, and upperpart coloration, the abdomen grading to silvery white,
barred with gray. The under tail coverts may be
whitish or rusty, and the tail is black, as is the upper
wing surface, although rusty feathers may be interspersed. The iris is dark brown, the bill is cobalt blue,
and the legs and feet are blackish to olive gray.
Females (and nonbreeding males) closely resemble
females of the ruddy duck, but the head is more distinctly striped with buffy white below the eyes, and
the chin and throat are nearly pure white. Nonbreeding males are likely to have a few rusty-colored
feathers present on the body, which are lacking in
females. Juveniles also closely resemble adult females, but the blunt-tipped tail feathers should identify them.
In the field, Argentine blue-bills are most likely to
be confused with Peruvian ruddy ducks, which are
appreciably larger and lighter in their chestnut tones,
and females and nonbreeding males of which have
less distinctly striped facial markings. Peruvian
ruddy duck males also often have white throats or
mottled white markings on the lower cheeks, and
considerably wider bills. Neither sex is sufficiently

vocal to provide useful field clues, and when the
birds make their rare flights they have the same
labored and buzzing flight of other Oxyura species.

instead more closely approximate those of the Australian blue-billed duck (Johnsgard, 1967a). Probably the most common display given by males is a
form of head jerking ("head-pumping" in Weller's
terminology) that is directed toward other males as
well as to females. The male also performs a choking
display (that corresponds exactly to the sousing of
the Australian species) in which the head and greatly
expanded neck are held forward over the water and a
convulsive series of jerking movements are made.
This display was filmed by Bradbury and Bradbury
(1968), and one sequence that they filmed contained
a series of 18 such jerking movements, lasting about
12 seconds. A low display flight over the water,
called the ringing rush in the North American
species, was also filmed by them. Females participate
very little in display, other than to threaten males

NATURAL HISTORY

Habitat and foods. In Chile, this species is said to occupy lowland lakes that are also used by the Peruvian ruddy duck, while in eastern Argentina they
were reported by Weller (1967a) to utilize large lakes
and semiopen marshes with large pools. Where deep
open roadside marshes were connected with larger
marshes, they too were occupied. On windy days the
birds were sometimes also seen on pools covered
with duckweeds and azolla (Azolla). The foods of
this species have not yet been studied but presumably
are much like those of the North American ruddy
duck.
Social behavior. Evidently there is some off-season
flocking by this species; Weller (1967a) noted a group
of nearly 400 birds on one lake during late May and
early June. Evidently in eastern Argentina the bright
breeding plumage is molted over a period from about
late January until April or May, while the nesting
season extends from mid-October until early January
(Weller, 1967a, 1968a). Pair-bonding patterns are not
well studied in any of the stifftails, but are almost
certainly temporary and relatively weak. Weller observed courtship, but does not indicate its timing or
frequency of occurrence. The few published descriptions of the displays are at considerable variance with
one another, and it is clear that the displays differ
greatly from those of the North American species and

130. Breeding (hatched) and wintering (stippling)
distributions of the Argentine blue-billed duck .
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that approach too closely. Behavior associated with
copulation is still undescribed, although I have
observed some possible precopulatory display consisting of bill dipping and head rolling on the part of
a male (Johnsgard, 1965a).
Reproductive biology. Johnson (1965) reported that
although both species of "ruddy ducks" nest in the
same area of central Chile, this species builds a much
smaller nest than the larger Peruvian duck and lays a
smaller clutch of only 3 to 5 eggs. Nests are hidden in
emergent vegetation and are nearly flat, scarcely
reaching above the water level. Earlier reports indicate that the average clutch may be larger, of 6 to
12 eggs, but at least some of the larger clutches that
have been reported are probably the result of dump
nesting by two or more females. Incubation is by the
female alone, and the length of the incubation period
has still not been established. No doubt only the
female cares for the young, and even she is likely to
desert them to fend for themselves at a relatively
early age (Weller, 1967a).
Status. The population size of such a secretive duck
as this is impossible to judge, but doubtless it is controlled by the availability of large and permanent
marshes supporting the vegetation and invertebrate
life on which stifftails depend. Drainage of such
marshes, rather than hunting or other pressures, are
certain to be the controlling factors affecting the survival of these specialized species.
Relationships. In the past, this species has often been
confused with ferruginea, and even has been considered conspecific with it at various times. Johnson
(1965) established that the two species are indeed
distinct, and behavioral evidence supports the position that they are not even very closely related, at
least within the genus Oxyura (Johnsgard, 1967a).
Most probably South America was invaded by an
ancestral stifftail that also gave rise to the modern
species of Australian Oxyura, and secondly by a
northern form that was also ancestral to the North
American ruddy duck, and the two forms came into
contact in southern South America. This is the only
area where two typical Oxyura species overlap in
breeding, and the possible ecological interactions between them have yet to be studied.
Suggested
1967a.

readings.
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Australian Blue-billed Duck
Oxyura australis Gould 1836
Other vernacular names. Australian stifftail, stifftail;
Australische Ruderente (German); erismature
d' Australie (French); pato pico azul (Spanish).
Subspecies and range. No subspecies recognized.
Resident in southern Australia, primarily in the
Murray and Darling river systems and adjacent
coastal areas of Victoria and South Australia, as
well as in coastal portions of Western Australia.
See map 131.
Measurements and weights. Folded wing: males,
150-73 mm; females, 142-63 mm. Culmen: males,
37-48 mm; females, 32-37 mm. Weights: males,
610-965 g (av. 812 g); females, 476-1,300 g (av.
852 g). Eggs: avo 66 x 48 mm, light green, 90 g.
Identification and field marks. Length 14-16" (30-35
cm). Adult males in breeding plumage have a black
head, while the foreneck, breast, flanks, and back are
dark chestnut and the underside is silvery gray to
brown, with darker flecking. The upper tail coverts
are brownish black, with chestnut flecking, while the
under tail coverts are mottled with gray and brown.
The tail is stiffened and elongated, and is black
above. The upper wing surface is generally brown,
with chestnut flecking on the coverts. The iris is
brown, the bill cobalt blue with a black nail, and the
legs and feet are gray. Females and males in nonbreeding plumage are barred and mottled with tones
of blackish brown, black, and light brown, grading
toward silvery gray on the undersides, and have
obscure facial striping. The bill is slate gray, but the
other soft-part colors are like those of the breeding
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131. Breeding or residential range of the Australian blue-billed duck.

male. Juveniles resemble adult females but are paler
and have grayish green bills, and gray-brown feet.
In the field, the chunky body shape, elongated and
frequently cocked tail, and expert diving behavior
mark this species, which is appreciably smaller than
the musk duck, the only other stifftail in Australia.
The blue bill of the male in breeding plumage is also
distinctive, as is its chestnut red coloration at that
time. Neither sex is very vocal; most of the sounds
made by displaying males are splashing noises or
mechanical sounds.

NATURAL HISTORY

Habitat and foods. Two rather different habitats are
frequently used by blue-billed ducks: fairly large and
relatively shallow lakes during the winter period,
when large flocks often congregate on such waters,
and the permanent Typha-dominated fresh-water

marshes of the interior. Two other habitats are
sometimes also used for breeding, lignum swamps
and tea tree thickets in coastal regions. Lakes such as
Kangaroo Lake in northern Victoria are greatly
favored and evidently are regular wintering areas for
birds that breed farther north in the Murray River
drainage; here the birds mingle with musk ducks,
coots, and other waterfowl, usually fairly near shore
or Typha beds, and dive for their food. Foods on the
wintering areas have not been studied, but probably
are much the same as those taken on the breeding
grounds. A sample of 546 stomach remains from a
breeding-ground swamp in New South Wales indicated that nearly equal amounts of plant and animal
materials are consumed (Frith et al., 1969). The
plants represented were primarily hornwort (Ceratophyllum), smartweeds (Polygonum), water milfoil
(Myriophyllum), and azolla (Azolla). Adult materials were primarily insects, although small arthropods, mollusks, and crustaceans also were pres-
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ent in small numbers. As with other Oxyura species,
the larvae of midges (Chironomidae) are the single
most important source of animal foods, and are obtained by sieving bottom debris. In contrast to the
musk duck, this species consumes few crustaceans or
mussels, and the size of the plant and animal foods is
appreciably smaller.
Social behavior. On wintering areas such as Lake
Kangaroo, the majority of the blue-bills are in nonbreeding condition and obviously unpaired. In late
July, I counted over 1,300 birds along a mile of Lake
Kangaroo's shoreline, and the vast majority of the
males were partly or entirely femalelike in coloration, with no pair bonds evident. By late July, a few
males in breeding plumage were beginning to display, although the earliest record for ducklings in
that area is November. Thus, sexual behavior probably extends over a period of several months in that
region, and probably is associated largely with the
breeding grounds themselves. Males are quite aggressive toward other males in breeding condition,
and much of their display seems to be concerned with
territorial advertisement and defense. A great number of male displays have been seen in this species
(Johnsgard, 1966b), including tail cocking, neck inflation, and several ritualized comfort movements
such as dab-preening, head rolling, and wing flapping. The most elaborate of the male displays is sousing, a convulsive series of movements made with the
head and neck held low over the water, the tail
strongly cocked, and air apparently being expelled
forcibly from the neck. The display seems to have
strong motor similarities to the choking display of
the Argentine blue-bill, and lesser affinities with the
extreme form of the vibrating trumpet display of the
maccoa duck (Johnsgard, 1968c). Males also rush
over the water in a motor boat display, and sometime perform short display flights (or ring rushes)
toward females. In the only described case of observed copulation, a male chased a female at high
speed until he caught her, and copulation occurred
with the birds entirely submerged (Wheeler, 1953).
Probably no real pair bonds are established in this
species, but instead effective reproduction by males
depends on their ability to obtain and advertise a territory in which females can nest successfully.
Reproductive biology. In the Lake Kangaroo area
and other parts of northern Victoria, the nesting
season apparently extends from October to February
or March, while in Western Australia the nesting
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time coincides with the winter rainfall, and extends
from September to November. Nesting sites are usually built in dense marsh or swamp vegetation, often
in beds of cattails, but sometimes also in lignum,
reeds, or tea trees. Rarely the old nest of a coot or
some other marsh bird is utilized. In most instances
the clutch consists of 5 or 6 eggs, but the reported
range is from 3 to 12, with the latter almost certainly
being the result of several females' efforts. Incubation
is entirely by the female, and requires 26 to 28 days.
There is only one record of a male being seen with a
female and brood, and no reason to believe that male
participation in brood care is likely. By the eighth
week of life the young are fully feathered and presumably fledged, and within a year the full adult condition has been attained (Frith, 1967).
Status. The blue-billed duck is protected from hunting throughout its range, and in any case hunting
would not be a likely conservation problem because
of the infrequent flights of this species and its
relatively inaccessible habitats. The most serious factor affecting its status is the availability of the permanent marshes and swamps that it needs for breeding.
Without preservation of an adequate number of
these, its future is in doubt (Frith, 1967).
Relationships. Few taxonomists have tried to resolve
the intrageneric affinities of the typical stifftails, and
even the species limits have been the subject of confusion. The best behavioral evidence favors the view
that the nearest relative of the Australian blue-bill is
the Argentine blue-bill and that it is probably somewhat less closely related to the maccoa duck (Johnsgard,1968c).
Suggested readings. Johnsgard, 1966b; Frith, 1967;
Braithwaite & Frith, 1969.

Musk Duck
Biziura lobata (Shaw) 1796

Other vernacular names. None in general English
use. Lappenente (German); canard mosque
(French); pato almfzclero de Australia (Spanish).
Subspecies and range. No subspecies recognized.
Resident in southern and western Australia, plus
Tasmania, with the northern limits at Fraser

Island, Queensland, and North-west Cape, Western Australia, but most common in the permanent
swamps of New South Wales, Victoria, and in
Tasmania. See map 132.
Measurements and weights. Folded wing: males,
205-40 mm; females, 165-202 mm. Culmen:
males, 36-47 mm; females, 31-41 mm. Weights:
males, 1,811-3,120 g (av. 2,398 g); females,
993-1,844 g (av. 1,551 g). Eggs: av. 79 x 54 mm,
pale greenish white, 128 g.
Identification and field marks. Length 24-29" (61-73
cm). Adults of both sexes are generally blackish
brown, with lighter brown to grayish penciling over
most of the head and body except the upper part of
the head, which is nearly black. The lower breast and
underparts are whitish brown, flecked or barred with
blackish coloration. The tail and upper wing surface
are black. The bill is black and has a large pendulous
lobe beneath, the feet and legs are dark gray, and the
iris is brown. Females are identical in plumage to
males, but are much smaller and have only an incipient lobe. Juveniles resemble adult females, but exhibit yellow on the anterior half of the lower
mandible.
In the field, the large body size, grayish black
overall coloration, and superb diving abilities of the
musk duck make them almost impossible to confuse
with other species. Females approach blue-billed
ducks in size, but are predominantly grayish black
rather than brownish in color. Like other stifftails,
the birds rarely fly and are almost mute, although a
whistling sound is uttered by males in full display.

NAruRAL
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Habitat and foods. The range and preferred habitats
of the musk duck closely conforms to those of the
blue-billed duck, although the musk duck is perhaps
somewhat the more widespread. It is especially

numerous in Tasmania and the large swamps of the
Murray and Darling river basins, while during the
nonbreeding season the birds spread out to deeper
lakes, estuaries, and even marine environments some
distance from the shore. Evidently more mobile than
the blue-billed duck, the musk duck is able to locate
and breed in the temporarily flooded lakes of Australia's dry interior, including Lake Eyre. However,
their favored breeding habitats are the permanent
swamps, where they forage in moderately deep
water. They often remain submerged for a half
minute or more, and doubtless extract much of their
food from the muddy bottoms of these marshes. Frith
(1967) and Frith et al. (1969) report that nearly all the
food is of animal origin and consists primarily of the
larvae and adults of aquatic insects. Additionally,
mollusks and crustaceans, including large crayfish,
are regularly eaten. Unlike Oxyura species, the musk
duck concentrates on larger food materials, such as
large bugs and the larvae of dragonflies and May
flies. Occasionally even small ducklings may be consumed. Fish and frogs are apparently also rarely
taken by these large birds. Almost no food is taken
from the water surface; this difference and the difference in size of foods taken seem to reduce competition between musk ducks and blue-billed ducks
where the two occur together.
Social behavior. During much of the fall and winter
musk ducks are found in southern New South Wales
in flocks of varying sizes which probably consist of
both adult and immature birds. The period of time to
sexual maturity in males has not been established,
but might be more than a year, judging from the
number of males with small lobes that may be seen in
company with adult males and females. Braithwaite
and Frith (1969) suggest that females probably breed
at one year but that yearling males may be unable to
compete effectively for territories with older birds.
As spring approaches, the adult males spend increasing amounts of time establishing their territories,
which consist of stretches of shoreline and adjacent
reedbeds. During all hours of the day and night males
can be heard performing one or more of their three
primary displays, the paddling kick, the plonk kick,
and the whistle kick. These displays, which seem to
represent progressive levels of ritualization, complexity, and time-interval constancy Oohnsgard,
1966b), produce sounds that carry for a half mile or
more under favorable conditions. The sounds of the
paddling kick are nothing more than the noise of
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water splashed upward and backward by the feet.
The noise made by the webs of the feet as they leave
and strike the water are responsible for the plonkkick sounds in the birds of eastern Australia
(Johnsgard, 1966b), while in Western Australia a
distinct vocalization accompanies this call (Robinson
& Robinson, 1970). Last, the whistle kick is primarily
a vocally produced noise. In extreme cases of this
display the tail is cocked so that it presses against the
back, the neck and cheeks are greatly inflated, and
the pendent lobe on the bill is expanded to form a
turgid wedge. In this posture the male splashes water
laterally with both feet as it utters a clear whistle at
approximately three-second intervals. Females and
other males are attracted to such displaying males;
males that approach too closely are chased away,
while if a female approaches closely, the male suddenly attempts to copulate with her in a rapelike
manner. Seemingly no association between the pairs
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occurs; fertilized females presumably seek out a
nesting site within the male's large territory and quite
probably more than one female will occasionally nest
there. There appears to be in the musk duck a greater
development of promiscuous mating systems than in
perhaps any other species of this family, although
some Oxyura species approach it, and likewise the
genera Cairina and Sarkidiornis of the perching
ducks seem to be similar.
Reproductive biology. Nesting usually is done in
dense beds of cattails, and in Victoria usually occurs
between September and November, with some exceptional earlier and later records. In Western Australia nesting occurs at much the same time, between
August and November, in spite of the climatic differences that prevail. During years of unusual flooding in the interior, nesting may occur at other times,
and at Lake Kangaroo territorial males have been

132. Breeding (hatched) range of the musk duck, including areas of major concentrations (cross-hatched).
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some musk ducks are drowned by fish nets in which
they become entangled. Like the blue-billed duck,
their dependence on the permanent swamps that are
in danger of being drained for agricultural purposes
may ultimately pose conservation problems for the
species (Frith, 1967).

heard displaying in all months of the year. Besides
nesting in cattail beds, musk ducks sometimes also
place their nests on low branches of tea trees where
they touch the water, on low stumps, or even rarely
on the ground on islands. The average clutch is of
fewer than 3 eggs, and the observed range is from 1
to 10, but these large clutches are clearly the efforts
of two or more females (Frith, 1967). The period of
incubation has not yet been established. After hatching, the young are tended for a time by the female,
and have even been reported riding on the back of
the female. Additionally, females directly feed their
ducklings by diving for food and passing it to them;
such behavior may account for the unusually low
clutch size in this species. This strong dependency of
the young on their mother is quite different from the
usual situation in stifftails; the ducklings of the other
species are unusually precocial and soon become
independent.

Relationships. In a review of this species' behavior, I
concluded (1966b) that Biziura is a close relative of
Oxyura, and that nearly all of the unique features of
this genus can be attributed to the species' social behavior, with attendant selective pressures that have
promoted the evolution of large body size, extreme
sexual dimorphism, and elaborate territorial signals.
In many ways the musk duck is the predictable end
point of a trend that is already evident in the genus
Oxyura. Brush (1976) reported that the feather proteins of Oxyura and Biziura formed identical electrophoretic patterns, supporting this position.

Status. Although of no importance as game birds,
and probably inedible because of their musky odor,

Suggested readings. Johnsgard, 1966b; Frith, 1967;
Lowe, 1966.

